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Abstract: 
Properties extracted from objects include shape, color, weight, texture, 
coefficient of friction, inertial values, degrees of freedom, among many others. 
The challenge in extracting them is present at hardware and software levels, 
particularly in designing robotic systems capable of effectuating desired 
exploratory strategies, of acquiring sufficient data to estimate the property, and 
having a robust and useful representation of it. The predominant properties 
used in robotic applications are shape and color due to the extensive use of 
cameras and the large computer vision field. However, others such as the 
friction coefficient and inertial values are relevant, for instance, for object 
grasping and manipulation and object recognition as additional channels of 
information. These two properties are hard to estimate using vision only, and 
contact-based procedures are advised.  
We present two ongoing works to actively gather these two mechanical-related 
properties. The first one deals with the object shape and the friction coefficient 
extraction. The data comes from an RGB-D sensor and an intrinsic tactile 
sensor mounted on a 7 d.o.f. arm as the exploratory probe, and it is fed into a 
Gaussian Process as a single probabilistic representation. The exploratory 
strategy exploits the shape model to generate paths over the surface, which are 
followed by the probe to measure the friction coefficient. The second work 
tackles the gathering of the inertial values and its application to in-hand object 
pose estimation. The inertial values are leveraged from rigid body dynamics by 
grasping the object with a hand equipped with intrinsic tactile sensors at the 
fingertips and mounted on a 7 d.o.f. arm. The weight and principal values of 
inertia are used as a feature vector for recognition, and as a result of its 
computation, provided a database that associate shape and inertial values, it is 
also possible to estimate the in-hand object pose. 
